1. INTRODUCTION {#sec1-1}
===============

Urolithiasis and osteoporosis are two multi-factorial diseases, which today, in the epidemiological sense, take an increasingly significant position, with tendency of a constant growth of their incidence rate due to extended life age of people and the factor of unhealthy lifestyle. They are of a social significance -- they are an economic and health problem, for an individual as well as for the society on the whole, as the price of treatment is exceptionally expensive ([@ref1]). Clinical and epidemiological research has shown an increased disintegration and a lower bone mass in patients with urolithiasis. The loss of bone mass and occurrence of osteoporosis was particularly found in idiopathic calcium urolithiasis ([@ref2], [@ref3]). An additional problem is in women with a negative calcium balance, which is twofold in the period of menopause, a surplus of hormones, such as parathyroid hormone or thyroid gland hormone, as well as a decreased level of estrogen, may cause the loss of calcium, the consequence of which is creation of calcium stones in suffering patients ([@ref4], [@ref5], [@ref6], [@ref7]). However, pathogenetic mechanisms and factors related to the loss of bone mass in these patients are still being researched ([@ref8], [@ref9]).

2. RESEARCH GOAL {#sec1-2}
================

Having in mind the significance of diseases, the goal of this work was to evaluate correlation between the calcium urolithiasis and osteoporosis qualified using DEXA method.

3. MATERIAL AND METHODS {#sec1-3}
=======================

The clinical research was prospective and it was implemented at the University Clinical Center of Banja Luka, at the Urology Clinic and Clinic for Endocrinology, Diabetes and Metabolic Diseases in the period May 2012 -- January 2013.

The material in this project consisted of the patients divided in two groups: working and control groups. One hundred and twenty (120) patients were included in both these groups, divided in three age subgroups: 20-40, 40-60 and over 60. Ultrasonography of the urinary tract was done for all the patients. The patients with ultrasonography findings, which pointed out towards the presence of urolithiasis, were candidates for the working group. They have underwent additional diagnostic procedures of native X-ray scans of the urinary tract, intravenous urography and laboratory checks. Excluding factors were increased value of uric acid (uric stones), infectious (struvite) calculosis, taking of bisphosphonates, hyperparathyroidism, the patients with malign diseases who were receiving hormone therapy (Ca of the prostate, Ca of the breast). The control group consisted of the population of patients, for whom, using initial ultrasound diagnostics, it was established that they do not suffer from upper urinary tract calculosis. After that, the patients of the working and control group underwent densitometry using the instrument LUNAR DPX Product Division Americus GE Healthcare (GENERAL ELECTRIC COMPANY 2006), with the aim to measure mineral bone density, DXA L2-L4 of the lumbal spine and hip -- upper part of the femur, including the femur neck.

4. RESULTS {#sec1-4}
==========

Demographically observed, there were 120 patients in the working and control group: 40 patients in each of the three age subgroups: 20-40, 40-60 and over 60, with an average age of 50,19 years, with a variation interval of 21-86. Basic description of the measure, when observed on the total sample of the working group, are given in [Table 1](#T1){ref-type="table"}.

###### 

Arithmetic mean of the working group patients by age structure
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Average age of the patients by age categories of the working group is shown in [Table 2](#T2){ref-type="table"}.

###### 

Arithmetic mean of the con rkign ure n observed on the total sample of the working group, are given in Table 1. Three age subgroutrol group patients by age structure
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Observed on the total sample of the control group, consisting of the patients without calculosis, from [Table 3](#T3){ref-type="table"}, it is seen that the average age of the patients amounted to 48.68, with a variation interval of 19-79. Descriptive measures, which describe the age category of the control group sample, are given in [Table 4](#T4){ref-type="table"}.

###### 

Descriptive measures giving the control group age category
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###### 

Arithmetic mean by age category of the control group patients
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Having analyzed the mineral bone density using DEXA method by age categories of the working group, the research has shown that with the oldest subgroup of patients over 60, the share of osteopenia0%) andest subgroup of patients over 60, the share of osteoporosis ries of the working group, the research has shown that w (30.0%) and osteoporosis (15%) is much higher when compared to the other two age subgroups (12.5% in the subgroup of 20-40 and 17.5% in the subgroup of 40-60), which presents a statistically significant difference (p\<0.05). Results of DEXA findings by age categories of the working group have been shown in [Table 5](#T5){ref-type="table"}.

###### 

Results of DEXA findings by the working group age categories
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Having analyzed mineral bone density using DEXA method by the control group age categories, the research has shown that a share with osteopenia is a significantly lower than in the subgroup of 20-40 (5%) in comparison to the other two age groups (p\<0.05), that is, that the share of those with NAD DEXA finding are statistically higher in the group of 20-40 years when compared to the other two age groups (p\<0.05). This is shown in [Table 6](#T6){ref-type="table"}.

###### 

Results of DEXA findings by the control group age categories
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Having applied the hi-square test, we monitored whether the NAD results of DEXA test depended on the age and we have come to the conclusion that there is a huge statistical dependence with this. NAD results of DEXA test drop with age, that is, a share of those not having an NAD test is higher with the older population ([Table 6](#T6){ref-type="table"}). As for age groups, it can be easily found that, with the youngest population, the share of those with NAD results of DEXA test was 95%, while in the oldest group, this share was significantly lower and it amounted to 60%, which presents a statistically significant difference and confirms the correlation (p\<0.01).

During the research, we tested the differences between the incidence of osteoporosis and osteopenia on the total sample of the working and control group (testing of the balance of proportions of two samples, the so-called Z value) and we have come to the result that there was a statistically significant difference in the incidence of osteoporosis in the working and control group (p\<0.01); that is, the incidence of osteoporosis in the working group has amounted to 7,5%, whereas in the control group the share of osteoporosis was 0.8%. There was no statistically significant difference of incidence of osteopenia between the working and control groups (Z value was -0.47, that is, p\>0.05).

5. DISCUSSION {#sec1-5}
=============

Many authors have described in their studies a decreased bone mass (osteopenia/osteoporosis) in patients with calcium urolithiasis and hypercalciuria, however, a decreased bone mass is also found with the normocalciuria patients ([@ref10], [@ref11], [@ref12]). Jeger and associates have established that the bone mass was decreased in all the patients suffering from urolithiasis, that is, that there is an evident reciprocity between urolithiasis and loss of bone mass, regardless of the value of individual parameters ([@ref13]). The loss of bone mass is especially emphasized with idiopathic calcium urolithiasis, even though no study up to now has managed to identify the mechanisms of reaction and factors which could be used to foresee changes in the mineral bone density ([@ref14]). A limited amount of calcium, an increased input of salts and animal proteins, polymorphism of receptors for vitamin D may be risk factors in these patients, whereas the role of inflammatory cytokines, osteopontine and prostaglandins, as mediators of bone resorption, are yet to be established ([@ref15]-[@ref18]). Newer studies have shown, by analyzing multiple regression, that there is a significant influence of age as well as a daily input of calcium, on the loss of bone mass in the patients with urolithiasis. Bone mass was significantly decreased in patients with urolithiasis compared to the control group (p\< 0.001) and it was more conditioned by an older age, particularly in women in menopause ([@ref19]). Reference data show that clinical and epidemiological research have shown that in older patients with urolithiasis, there is an increased bone disintegration and reduced mineral bone density (MBD) ([@ref20], [@ref21]).

The results of our study have shown that mineral bone density, on the total working group sample, as per DEXA finding, was in 27.5% cases below expected values: osteopenia was represented in 20% and osteoporosis in 7.5%. Analyzing the results by age subgroups, they have shown that the patients of the oldest subgroups (\>60), had a decreased mineral bone density (30% osteopenia and 15% osteoporosis) are significantly more expressed compared to the other two age subgroups (12.5% in the subgroup of 20-40 and 17.5% in the subgroup of 40-60), which presents a statistically significant difference.

In the control group of our study, when observing the total sample of osteopenia and osteoporosis was marked in 23.3% (osteopenia in 22.5% and osteoporosis in 0.8%), whereas, when observed by age groups, 5% of osteopenia was found in the youngest subgroup, that is, 37.5% in the oldest group of patients, which presents a statistically significant difference.

During our research, testing of differences of incidence of osteopenia and osteoporosis in the working and control groups were found, using a statistical method of testing of balance of proportion of the two samples based on the so-called Z value (normal distribution). The results of our research have shown that between the patients in the working and control group there is a statistically significant difference in the incidence of osteoporosis, as follows: in the working group of 7.5% compared to the control group 0.8% (p\< 0.01).

Having analyzed the obtained results of our study, by the application of hi-square test, we have shown that there is a correlation of the age group of the patients on one side and DEXA findings on the other; that is, the share of the NAD DEXA findings was significantly lower in age subgroups over 60 (40%) compared to the other two age subgroups (5% and 25%), which presents a statistically highly significant difference.

6. CONCLUSION {#sec1-6}
=============

The results of the implemented research, when observed on the whole, confirm the correlation between the urolithiasis and osteoporosis, which implies to the need to look at both these diseases simultaneously in a prevention and therapy sense.
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